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[0 0 0 1] 
10 0 0 2] 

V T^P:)^^<^— ^Xab^OFDM (Orthogonal Frequency 
Division Multiplexing) ^fljffl tfciSSv;v^:3.--»f O F DMv^^x ^ 

[0 0 0 3] 
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: 3/ 



NR (Signal to Noise Ratio ) K^^\^X^ ^^—^\:.^^^J:=^W^(D'^-y^^ 
V T 0 ^TT. •¥ TICMC S (Modulation Coding Schemes ) * 

[0 0 0 4] 

me -ins t':fev^T. iw#<^^B^75-^>3.— If k (k = i~4) (7)^^5-7'^-¥i; 
Tn (n = i~4) tc^t-'S^'fis NR (dB) :^mw<oyim^mm 
■^m^y^^')Tm. (s (k) , k=i~4) . n^^:^mm-nm^-^'^ (u 

(n) , n= 1 ~4) tr^i-o 
[0 0 0 5] 

t-r> I2i6{i. ^«SNR^ (SNR (dB) ) ^-^mm'^m^y^ 
^vrm. (s (k) ) ^ufflnxtfe^— 9-'^ (u (n) ) t<Dmm^^Lx^y) 

, 4^<D^':f^^Vr (n=l~4) :*«4AOJ--¥ (k=l~4) tC:fev^T# 
[0 0 0 6] 

^fc. iiifofijMBr^-9-:/^^';Ti^s (k) (i. ^^-^fi~4^^ijfflprti 

^r-9-r^^i;T^=£r^L> jpjffinTtE^-mU (n) (i. V T 1 ~ 4 

^fev^-CBfllp^n® (m'9^> '0^Jx.if> BER=1 0-2) ^m&ir^^mSNRm^ I 
. 5dB^:lL±i:L^ ^^n°pMOTO^#SNRiiO^— TOJ im.MU 

[0 0 0 7] 

|gI6tC;feV^T. mm^m^—^WU (n) ;&^-#i5l'^3S:V^-9-"r^^';T3 
(U (3) =2) lcaBi-;g»i:. if2 (k = 2) O^IJffl nTtg-^-T^ ^ V Tifc 
(5 (2) =3) if4 (k = 4) <^fiJfflBrtg^f r^-Y V (S (4) 

= 4) J: l9/^$v><^-C% -9-^^^'; T3 4r:x>— 9-'2 tciiJlJ^-C^o 
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^-v' : 4/ 



[0 0 0 8] 

i;T3<^)#^— rt::^-t-^^#SNR1it«: TO J let. mz\zmWi^Wi^'f^ 

■vi;t^s (k) fi&u (n) ^^mLfc4^s=^i2i7ti^-ro 

10 0 0 9] 

-^-/^^UT^fiS (2) =2 tft^)/h$v^f^ie). ^0#J«9^T^I^^:-9-/^^ 
i; T<7)tl'9^-C'&:3.— If 2<^2a (k=2, n = 2) (k=2, n=4) 

lO 0 1 0] 

CK^J^-^. 2^0-9-y^^';T<^flJOTIg^— (2) =U (4) = 
4i:^Lv^O-t:\ ii^ma (k = 2, n=2) IC;^^U -^--/^-Y V T 2 

— r2 tc#jo^-c;g>o 

[0 0 11] 

Ml'. |2I7lI:feV*T^?-r^-WT2=Sr^— If 2l3tJ«)^TfcO-C. -^-y^^V 
T 2 60^^-- •fi'M-r^^'ftSNR'fg^ roj ICL. if/clcflJffiRTtg'5:-9-y^-V 
Ur^S (k) 5.1>*^-^mu (n) ^#ffitfc^^,=l:|18frw^1-o 
[0 0 12] 

|l|8lw:fev^T. >3L— r 2 0flJfflBrtg-9-'/:^^UT^«±S (2) = 1 i:S^>/jN$ 
[0 0 13] 

Ml-> |l|8twi5V^-C-9-y^-\'UT4 ^>:3L— f 2tC#J0^T/i<^-e. -9-^^^'; 
T4<^#^— 'fi::^-r'5>^^SNR^S«r TO J ICL. fffcl^flJffiprSg^'^-r^-V 
';T^S (k) (n) ^n^-f^ii^. l%^fz^f^-^^)r\\i.^ 

^— 9-'l> 3. 4;6^IJfflRrBg"9-/^^VT^S (1) =S (3) =S (4) =1 

[0 0 14] 

If 1 ~ 4 'J T 1 ~ 4 <^t!l ^T|§:i:=Jr t 
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hmm'^m-^r^^rVTWiS (k) ^^ii'^^v^^-Hf;5sti^)^T^ti.^36^ mf^ti 

[0 0 15] 

<^75^^^ (^Jx.{f> I^#i^^:ft:m2) o ^<^®iS-9-^^-v';r»j^:^^T-{±. lai 

S 1 0 2-e{±, ^--rkOflJ^^nrt^^&^fy^^V TO'^';^-f>jflJfflnrtg;&JL^-if^ 
:*^^/h0^fy^^Vrn=S:^^U ^(D^^hX^XT.^ vf^ \ ^ ZX\%. ^- 
■r k tc-y-:/^ -^^ 1; T n SrSa 0 ^TTV^^o 
[0 0 16] 

[#^i^f^=:J:m 1 1 

H #J1 m^^T'-^J'ii^MMC-CDMA:^ 

^O— , -^^^^ TECHNICAL REPORT OF lEICE. SST2000-127, A'P2000-261 
RCS2000-261, MW2000-252 (2001-03) , pp. 105-110 

K-^ 7cil> 7lc« ^n#. Ife riSlS-9-r^^^;vS!l^ 
:^^=Srfflv^fc:OFDM->;^'rAtCM-r^^ltJ , '©^^ TECHNICAL REPORT OF 
lEICE. DSP2002-174, SAT2002-124, RCS2002-243 (2003-01) . pp. 83-88 
[0 0 17] 

T ^ v^.3L - -If t> ^fiij r ^ -VV T i!}^ ^ ^X hfhX^^^fzfzib, ^•9- 
^ V T ii^m.^'i^.iim ^> i v> (^>|t s N Rmm ^) # v>) jx-«if tcfij 

[0 0 18] 
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6/ 



3 ^ji— If 2 Km^MXX\^^^f}K -9-/^^'; T3 2<^^'liSN 
Riltti r4. 9 dBj -e^O^ ^-''f4<7)^#SNR1ft ri 0. 9dBJ iO/h 

[0 0 19] 

tfc. S^^(0::L'-^l,zm:rp\^x^y^^rVT:^mnmXhfLXLt^fzi!(). m 

^js-e § ^ < ^? o T 1 1 9 v> 9 Pp^®7&^^) o fco 
[0 0 2 0] 

[0 0 2 1] 

ra^M^s-r^oT. ^f(^)^'^i^m;^.-lbllI0p°p^^«#^^«i- 
[0 0 2 2] 
[0 0 2 3] 
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[0 0 2 4] 
[0 0 2 5] 

[0 0 2 6] 

[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 
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8/ 



[0 0 3 0] 
10 0 3 1] 

10 0 3 2] 
[0 0 3 3] 

[0 0 3 4] 
[0 03 5] 
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^-v^: .9/ 



[0 0 3 6] 

. mmui 0 1-1-1 0 i-N. mmmy-'):^m^ (ifft) ui 02. 
;5r-K-f (Gi) #xsBio3> ^MRFgpi 0 4. m^m^mT> 

r-±io5. ^mR Fgi5 1 0 6 . mm^uMmmMH^^^ 107. 1; rxm 

[0 0 3 7] 

tfz. iiiitc^i-7;v^dP'V';T^«^g mr^ic r^M^gj tv^d) 2 

0 0(i> ^^#*fflT^'•r■:^2 0 K ^jiRFg|52 0 2. :^f- ( 
G I) ^*^2 0 3. mmy-VJ^^^ (FFT) U2 0 4. |il^p'?,®a^g|5 2 
0 5 , 0 6 . 2 O 7 - l ~ 2 O 7 -N> V T^l^^lfe 

(p/s) «i52 0 8. 'i)-T^^')rjSiXfmmij^mmmmLmu2 0 9S:i>'^m 

10 0 3 8] 

mm^i 0 1-1-10 1 -N{i> ^^^'fc^^f-i-^p'^ii^r^u m^it. 

W^i\:^l/2<7)6 4 QAM (Quad Amplitude Modulation) , 1 6 QAM, QP 
S K (Quad Phase Shift Keying) , B P S K (Binary Phase Shift Keying) t 

\^^^fz^miji^^nmir:ho mmu i o i - 1 ~ i o i -Nti. mmm^t^mu 
rx^mif^mm^mui o s7()^ibxij^ti^^mij^m^Mrmm.rp , n = 

1, 2, • • NtC^o'V^T. ^^-¥l~K<7)^'®1f#O^P;^^^^^t 
, #jL-«if l~KO^M1f^«r^PLT^PM-f-xi, X2, • • •» XN^IFF 
Tg|51 Q2Kmi^:ho 
[0 0 3 9] 

I FFT^Bl 0 2ti. ^PSBl 01-1-101 -N;5*e>A:tJ $tL-&#i^P# 
-^xi, X2. • • XNC^-^-^/^-vVTJ^^^rlLl^it^-U j:-^^L'C^ra^ 
itlw^mtTfltP^?gc^^-^=S:G IJ¥A«I51 0 3trm:^i-^o 
[0 0 4 0] 
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G I t^XU 1 0 3 {±. I F F TgP 1 0 2 ^^hXlJ^f^-f^mm^W^^^^^. MM 
lc^i-'&#tt=Sr^#-t^:^'- K-f -A;v=Sr#AL-C:^#R F^ 1 0 4 KH^^ 

[0 0 4 1] 

mmRy (Radio Frequency) §15 1 0 4 {±, G I nXU 1 0 3i)^hXt}^f^ti 

lb o F Dum-^^^^-f^o 

[0 0 4 2] 

^mr^Ti- 1 0 5:d>p>^^u ^o^MM-^^m^t^aMit^mtbgiJi 0 7 i::m 

[0 0 4 31 

T/'^p:i?^#j^^asi5 10 8 Kmtf-r^o 

[0 0 4 4] 

A:^J$tt^#^-^*l~K<^)Iil«tB°p®1f# (^#SNR) ri~KO^ 
#1f #i::lS^$tt;tQ o S (Quality of Service) (inlx.{?. f <^M^"7' 

-iJ^-fS^^^M^^) l-*o'v>T> #J--"if l~KlC-iJ-r^^';Tfc^^:^^=S: 

#j^^:^iam 1 0 9 tcfBui-'g) ^ mm-)j^m «9 ^Tit#^^ii$p 1 0 

1-1-10 i-Nictii:^ji-^o 

[0 0 4 5] 

#j^^*ifi'itia5 1 0 9 {i> ^-f^^^) r /mm'^^n^^'^'^ 1 0 s 

[0 0 4 6] 

^'©RF^2 0 2t±, m^m^mT>7-t2 0 l^-lbOFDM^-t^r^MLT 

miiEilf 2 004-3013772 
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^--J : 11/ 



G i^*^is2 0 3 t-^j-T-^^ V rRxfmm-^^mmmmMmu2 o 9 izmts-r^ 

o 

[0 0 4 7] 

G II^*IH52 0 3{i^ ^#RF^2 0 2 7b-hXt^^^fzOFDMm^^■A^h:ff- 
V^ >^-/^^;V=^^*t-rFFTS|S2 0 4 i^m^ii-^o 
[0 0 4 8] 

F F T§|5 2 0 4 {±> G I 2 0 3Tb^t;,?.tl^^fz'ff'- > -^-^'^Vl^* 

m<7)0FDM'fi-^'Srl^ii7-i;^^^Jfe (FFT) tT^r^^it:d-^^?fem^Jtl^ 

X ' 1, X ' 2, • • • , X ' ]i7bmn m^tL-c. ^<i:^2 0 6 tmm°nnm^u 

[0 0 4 9] 

MBnaMMMU 205 (±. FFTSP204 7&^^A^I^ flfz^i^ > s^'^V^-f - x ' 
1, x'2» • • X 'N<^^^tSNR^#ffiL-ClPiap°nS=S:«iat> -ecT^^IH 
m5it®1ff#=S:^'fk^2 0 6 i:^#RF^2 1 OKmti-^^o 
[0 0 5 01 

m^uMmm iim^mmhi,o,n (n=i, • • n) ) i^^o-v^r, fft^ 

2 0 4:$^ibA:tJ$tLfc#'>>jK;vM-^tc:-^ttt;5igillS - 'fi:iS(^)Z>-r<JS«.^:55' 
fcmp§l5 2 0 7- 1-2 0 7 -NKmtJ-t^o 
[0 0 5 1] 

mM^2 0 7- 1-2 0 7-N{i. ^pglSl 01-1-10 1-NlcMSL/c: 

^L. #'fb:S2 0 6;&-P>A:tf^tL^^jEm<^^-^'k 0<^:^>3K;Ht^^mPL 
T^jS-^O^^&^r^TV^ ^^jT'-iJ^=SrP/SSB2 0 SKB^-t^o 
[0 0 5 2] 

P/SS&2 0 8(±> m.m^2 0 7-1-2 0 7-N:^>'bA:tl$tL^^^-^f k 0 

ttiiE#2 004-3013772 
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^-i^: 12/ 



[0 0 5 3] 

■i?-y^-Y';T:s.rmp:^^#J#lf^fl5iffig|5 2 o ^mrf^2 o 2^-<bx 

*)J±iLT«P^2 0 7- 1-2 0 7-NlCtb:fJi-^o 
[0 0 5 4] 

9i^RF^2 1 0{±> I5I^n°pff«5c^2 0 5 7b^hXtJ^iXfz::L^^'kO<om^ 
[0 0 5 5] 

±um0.^^-r^Tkm^Wi i o o i*i<^-9-y^-ir u T/mp:^^#j^^a 

tUl 0 8 Oil)f^tcov^T> Ili2 Iw^l-^n--^^- b^ffiv^T^^f *o 
[0 0 5 6] 

nrtgi— if^U (n) fitfe^r<. ^^ISNR (gk,n) ^^-^^ ^ - ^ i^iU^X 

jSrV^-^-^^^^VTn* -^^^SNR (gfc.n ) c^l^^^jx— if k* icfij «9 ^•r;5>o 
[0 0 5 7] 

^lO:*'^-^ "^r^^VTn* k* t±. J^JITO 1 ) . (^2) X- 

^iri><DX^^. |l|2 07n-^^- hlcjsv^TMJLfflV/^-So (^1) MM 

nrtg^--rifcu (n) >{»^ft/h<^-9-r^^'; T^-9-7'^-v'j r n* <o?i^fci-;s^ 

t=Sr^L. (^2) {±> ^#SNR^i;6-'m:^0^-^f^J3^'-^fk* O^imti"^ 
ii:S-^bTv^;&o mTO^giSr-{i. :x->if^;&«4 (k=l-4) > "9-^ 

^■¥i;T^^M (n=l~4) (OJ^-^^Srm^g-r^o 
[0 0 5 8] 

[^1] 

»* = arg min £/(/2) .-.(^d 
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k* = are max s * 

3^ o 

[0 0 5 9] 

tL7^cJ3L— If k 0 (ommshmm^ c^-^-r^-v r i ~ 4 ir^t^-^^^ s n r) . 

RX/m<0 3 ^— r <^Iiiap°n®ffi^ (^-^-"/^ ^ V T 1 ~ 4 t^MI-^^^t S N R) 
tc^o'v^-C. ^-"if 1 ~ 4 0^-»f:r^ ^ V T 1 ~ 4 S N R -r- 

[0 0 6 0] 

^v>-e. J^x'^T'S 3-eii. ^:3L— ro^^p°pg (m'9^> Mx.{f. BER= 1 
0-2) KHi). ^mSNR(Omm^^^U ^^SNR-t— r;VF«3'C'^#SNR 
mm&^T m^i^. ror^«n. 5dBO:i#:^> ^#SNR»«1. 5 

dBJJlT) roj «r^^1-^o ^l^ltr. L/c^-fiS NR7^-7';V^s 

[0 0 6 1] 

^v^T\ ;=;7"«7 7'S 4-efi. ;^-r:y7'S 2-ef^^L7^:^«SNR■r-r;K^:I• 
— ri ~ 4 <^^-i?-/^ ^ V T 1 ~4 lc^i-^^'«SNR'fiil3^o'v>T. 

[0 0 6 2] 

4<Oi!lO^T:6^^^b/v::6>«rmiJi-^o Cl^-Cti. ifi-ij-'r^^ V T 1 ~ 4 tc^ 

LT:3-— If 1 ~4>5«#J«J^-Ct>ttTV/>^rv><^-e, •^''/S 6 Idiitfo 
[0 0 6 3] 
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[0 0 6 41 
[0 0 6 5] 

5^^, ;^T-5'yS 6t?ii. ^Ijfflortg*^— (n) 755^/hO-<?-'7*^^';T 
[0 0 6 61 

^ s N R X - i9 ^ tm^jO- i^^i" ;s 7t -9- y ^ i; T 3 

— *f 1 ~4icMf -2) sNR'jg^ roj Km^-t^ho ^<D^^^^m7 izm-To 

[0 0 6 7] 

a.-Hf 1 ~k<Oii#1f^tClS^$tt^c^^7'-i5'<55t^Bk ^aUTt LTV^^;6>:6s^ 
[0 0 6 8] 

4-IiIO-9-7*^^'; r n* 0#Ji9^T,^^;6^ ^-^fk* 

tgjr— if^u (n) ^nn'r^!imi)^tomMto tti. ^-mo^fy^^vrn 

•r ^;'ys 1 1 icjttfo 
[0 0 6 9] 

-?-LT> ;^x77'si i-eti. ji—rk* =Jr^'fSSNRx-:/;vF*ico-9-:r^^ 
fz-t^':r^^vr<om^^xi!)mTLfz<ox\ -f&ojx— fk* i;^-r^-9-/^^ 
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: 15/ 



[0 0 7 01 

'^^ArVr<Dm^MXi!)m'ri^fz:^^^m^^}i-^o ll-TtTV>5&v^:^^{±. ;^T--y 
7'S4trMoT. #-9-:^^-YVTO^IJfflnrifl^— ^fmU (n) ^tf#i-'5.^a^- 

[0 0 7 1] 

Tsf-y^S 1 sxii. :i:itxm^m^Mx^fifz^y'^^-')T^. ^'BSN 

[0 0 7 2] 

■VV T <^#J 19 ^ T;&«ll-T b C: ^ >5: ^ o 
[0 0 7 3] 

-et-C. T.T-^yT'S 3 tCHO. n~4l-^LT. ^'IH S N R tC^C? < 

n^o^zf^^v T<om^Mxmm.^mni&Lmffir^o 

[0 0 7 4] 
[0 0 7 5] 

m^. ^m^y^^vrm^Mx^mKm-^^^x. ^#:e«jic^— ^fl'-4^w■^^ 

7*^ V T 1 ~ 4 tl 0 ^ T ^^J m 3 -HI 6 'Sr#M t-C '5 o 
[0 0 7 6] 

tr. •9-:/^^';t/^^:^^#j^^s«I5i 0 8H:fev^-r> <fi~4o 

^'ft^M<7)IalMp°p®*i^g|5 ifk 0<30^^. 2 0 5) ■i)^hm^-^f^^mBSh 
(#^— If l~4<^^-9-y^^';T l~4<0^'fiSNR) frC*o'v^T^ ^ 
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[0 0 7 7] 

iii6o^#SNRx-7';vt::i3v^T. -^-y^^vrsti^ fijfflnrtg^— r^u 

(n) 5&«^/Jn "U (3) =2" ^(Dt^. (^1) <^^#i;j:0> •9-r^^';T3 

, 4 0^'gSNR'ltt^Jt^1-;2)i:. ^-^f4(^^#SNR "10. 9dB" 
^-^f2(^^MSNR "4. 9dB" Xy)m^^fztt>. "^y^^ ')r 3 ita.--^ 4 
Km^mxhfi^ ( (^2) #M) o 
[0 0 7 81 

-eL■c^ •9-':/^^ ';T3<7)i!l^9^T/^>^^^/fo•^?. -9-:/^^'; t3<^#^— >f 

<^^#SNR^«r roJ l^i-^o :3L--*f4<^^^fnl?=Sr^|fc"r;&^^f'd^^ 

64Kbps) imM-t^i><^tir:ho 
[0 0 7 9] 

V>t^ OF DM7 1^-^:^:65 0. 5 m s -C, 1 O F DM-7 V- A:6*3 2 O F D 
Mv>jK;K^T'-^'Sr'^tffc-r'5>^> QPSK^P:^^. R= 1 /2 (^iJ' -jK^^ 

s ^M^T'§^o 
[0 0 8 0] 

1 ~ 3 ^^m^^aM^mfz-r t x\ ^y'=^-^vr<Dm^m rm^- <b ^ — r 4 ^ 
^-t-So -e<^>^^i: ur. •^^:^^^vT3<o#^— ri~4<7)^MSNR^it«: r 
oj tcfg^-r^o -<^m, if/^t^^jfflRTtg^— (n) (DM^m^nox^ 

ff b 7t S N R X - y ;v =Sr 1^ 3 tCi^-To 
[0 0 8 1] 
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^-i^ : 17/ 



(n) "U (1) =2" (^1) (Om^i^^^^ ^y^^')Tl 

, 3<^^#SNR^i^:Jfc^■r^ 9-*l 0§#SNR "5. 5dB" 

— If 3<75^'BSNR "4. 7dB" X ^n^^fzisb^ -ifr^ ^ T 1 (i^— 1 
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